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Abstract 
The purpose of this study was to determine the relationship between reading comprehension skill through different types of 
reading questions and use of brain quadrants. In this study, two kinds of tests were used. One of them consisted of 60 questions 
that determine the students' brain dominance, and the other was a reading test that consisted of four different types of questions. 
Two hundreds participants from Islamic Azad University and Applied Science University in Mashhad participated in this study. 
The data were evaluated by the use of SPSS software through Chi Square Tests. The obtained results revealed a significant 
relationship between learners’ performance on different reading comprehension item types and use of brain quadrants.  
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1. Introduction 
       There are various types of research in the field of language learning and the mechanism of brain. There is 
argument on revolution of universal grammar mainly because it is believed that humans learn another language due 
to the fact that it has been formed in their brain (i.e. cultural evolution) not because of being specially adapted for 
language (Chater, Reali, & Christiansen, 2009). 
 
       The issue of how language has evolved was given a lot of attention in recent years. Some researchers have 
argued for the biologically determined sources of language, while some others have debated that language evolution 
is an outcome of cultural transmission and socialization process. The question raised has been whether it is an 
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outcome of culture which is transmitted from person to person.  Alternatively, it seems that, totally opposite, it is 
generated by a device or universal grammar or better to say it is a biological adaptation. Consequently, the dominant 
perspective is the first one that considers all languages as phenomena that arise through processes and their origins 
all go back to the same ancestors. However, during a couple of decades ago, language was considered to be 
generated by a cognitive talent, which implies the universal pattern for language structure (Chater, Reali, & 
Christiansen, 2009). Brain dominancy as one of the elements of cognitive talent has been the focus of the present 
paper.  
 
1.1. Statement of the purpose 
 
        The present study was carried out to determine the probable existence of a relationship between brain 
dominancy of humans and reading comprehension skill (i.e. Do language learners tend to use a specified brain 
quadrant while answering a specific type of reading question?).  And if so, which quadrant of the brain is mostly 
active while answering a true/false, matching or open-ended type of reading exercise. Accordingly, this study aimed 
to answer the following question: 
        Is there any significant relationship between Iranian EFL students' brain quadrants and their Performance on 
different reading comprehension test item types?  
 
1.2. Significance of the study 
 
Human beings are usually different in thinking and doing things because they differ in their brain function. For 
instance, we usually use our dominant hand rather than our non-dominant one, and because of this, it becomes more 
capable than the other one. Likewise, our frequent use of one part of the brain leads to particular ways of thinking 
and performing things leading to the phenomenon of brain dominancy.  A research in this area could be quite 
significant due to the fact that findings can be utilized by educators to understand their learners' capabilities and 
inabilities in the use of brain quadrants to carry out various language performances especially when reading 
comprehension skill is involved. Also, it can be beneficial for language learners to work on their weaknesses while 
dealing with different types of reading test items.   
2. Literature review 
        In order to learn about the biological role of brain, it would be of benefit to take a look at some researches on 
the dominance of right and left hemisphere in learning a language.  There have been various studies to reveal the 
effects of right and left brain on learning English and academic achievement. One of these researches (Oflaz, 2011) 
was on 43 participants with different English levels from different state schools in order to determine the students’ 
left/right brain dominance. Also, the research covered teachers with the aim of making them aware of their styles of 
teaching, and consequently their gaps of teaching styles. In addition, this research was to measure some issues 
regarding vocabulary, reading, use of English, and writing. In order to evaluate the right brain dominance, the 
vocabulary and writing parts were used and, in order to evaluate the left brain dominance, reading and use of 
English sections of the exam were applied. The results were expected to display the number of left/ right brained 
dominance students in each class and the number of whole brained students. Moreover, it was shown that one 
teacher is left brained and another was right brained. The left brained participants who performed better in reading 
and use of English were interested in using logic for problem solving. The right brained participants, who performed 
well in vocabulary and writing parts, were interested in visuals, demonstrating instructions, and open ended 
questions. The whole brained ones, who used both sides of their brain, performed equally in the exam. Therefore, 
the effects of left/right brain dominance were noticeable. In addition, it had a great impact on the process of 
learning. It helped teachers not to constrain their applied strategies and methods for teaching according to their own 
dominance (Oflaz, 2011). 
 
        The role of different parts of brain in language learning has been studied in another research (Opitz & 
Friederici, 2003). The brain has two separate parts both of which are related to language acquisition: the left anterior 
294   Hamid Ashraf et al. /  Procedia - Social and Behavioral Sciences  98 ( 2014 )  292 – 296 
hippocampus is responsible for similarity-based learning and left ventral premotor cortex is involved by abstract rule 
processing. In addition, it was discovered that similarity-based learning’s role is nonobligatory during the primary 
stage, and that rule-based abstraction played an essential role during secondary learning.  In conclusion, this study 
revealed that changes in apparent features of a new grammar modulate activity happen in the left anterior 
hippocampus, while changes in abstract rules involve prefrontal cortices. And this suggests that language processing 
depends on temporal lobe structures and left interior frontal and basal-ganglia structures, as well. In addition, the 
results of this study proposed initial involvement of left hippocampus, accompanied by a change to left inferior 
frontal activity related to the proficient use of a language-like artificial grammar. Moreover, in different studies in a 
lab, it was found that brain areas involved in cognitive control at the time of switching language has increased 
activity (Abutalebi, et al., 2007; Abutalebi et al., 2008;  Abutalebi et al., 2009; Venkatraman, et al., 2006; Wang, et 
al., 2007). 
 
        Ned Herrmann (1999) in “the theory behind the HBDI and whole Brain Technology” states that: “At birth, the 
brain is without developed preferences, and, is therefore, essentially whole. As the brain matures, it acquires 
preferences as a result of the individual’s life experiences. The developing brain is, therefore, an evolving coalition 
of many different preferences.” Humans’ Brain consists of two cerebral pairs or hemispheres that each involves two 
quadrants. These parts together form the whole brain. Herrmann (1989) in his research on Brain dominancy explains 
characteristics of each Quadrant as follow: 
    A: Upper-left (cerebral) hemisphere - Person favors activities involving analysis, logic and fact-finding - left 
isocortical dominance. 
    B: Lower-left (limbic) hemisphere - Like type A but more action-oriented, impatient and distrustful of abstract 
considerations, intensely focused and persistent - left limbic dominance. 
    C: Lower-right (limbic) hemisphere - A sensitive and receptive people-reader and mood-minder, evaluates issues 
in terms of their emotional significance - right limbic dominance. 
    D: Upper-right (cerebral) hemisphere  -Wild and original, motivated only by novelty, possibility, variety, oddities 
and incongruities, can be impersonal and fears structure-right isocortical dominance. ( pp. 79-85) 
 
3. Method 
3.1. Participants 
    The participants of this study consisted of two groups: 200 students studying Translation in Applied and Science 
University of Mashhad, Iran, and Teaching English in Islamic Azad University of Mashhad, Iran. Their level of 
proficiency was intermediate. These 200 students were chosen after the administration of brain test among almost 
about 350 students. Then, from each brain quadrant category 50 students were chosen randomly.  
  3.2. Instruments 
 
In order to find the answer to the research question two kinds of tests were used and administered in this study:  
3.2.1. A 60 Item Researcher-made Test of Brain Dominancy  
This test was validated by two experts in the field and its reliability using Cronbach's Alpha was estimated to 
be .789. This test determined the students’ use of brain quadrants. The participants were asked to mark the sentences 
which were true about them in the questionnaire. Some of the items which were included in this test regarding each 
of the brain quadrants were as follows: 
x Quadrant A: I like people who are sure about the result of what they do. 
x Quadrant B: It is highly important to me to find everything organized. 
x Quadrant C: I like dancing and theaters. 
x Quadrant D: I volunteer for doing things. 
295 Hamid Ashraf et al. /  Procedia - Social and Behavioral Sciences  98 ( 2014 )  292 – 296 
3.2.2. A 20-Question Test of Reading Comprehension  
A series of 4 different types of short reading texts were extracted from TOEFL reading texts.  Each one of the 
texts was followed by 20 questions including five different types of researchers made questions: Cloze test, 
matching, T/F, and comprehension-production.  
  
4. Results 
         The data from both tests were used to perform Chi-Square tests find out the probable relationship between the 
variables of the study. Table 1 indicates the results of Chi-Square tests on the data.  
   Table 1.  Chi-Square Tests 
 Value           Df Asymp. 
Sig. (2-
sided) 
Pearson Chi-Square                                              
Likelihood Ratio 
Linear-by-Linear Association 
N of Valid Cases  
67.293         9 
67.015         9 
.486             1 
200 
.000 
.000 
.486 
 
          According to Chi-Square table, there is a significant relationship between brain quadrant dominancy and 
reading comprehension skill with regard to question item types, X2 (9, N=200) = 67.29, p < 0.05.             
 
 
   To have an understanding of the kind of relationship between the variables cross tabulation method has been 
used. Table 2 reveals cross tabulation of reading comprehension question types for each quadrant.  
   Table 2. Quadrants * Reading Cross tabulation 
  Reading  
         
T/F 
          
Fill     
           
Comp 
            
MCI 
              
Total 
Quadrants A Upper-left 5 28 14 3 50 
B Lower-left 8 18 20 4 50 
C Lower-right 26 9 9 6 50 
D Upper-right 17 3 12 18 50 
Total 56 58 55 31 200 
         
           Based on the data in Table2, it is revealed that the participants who use their A quadrant (Upper-left) 
performed better in answering “fill in the blank” questions while those with B quadrant dominancy (Lower-left) did 
well in comprehension questions. Those participants who used C type of dominance (Lower-right) performed better 
in answering true/false items, but those who used D quadrant (Upper-right) acted better in responding multiple 
choice questions.  
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5. Discussion and conclusion 
          The biological understanding of how our brain (hemispheres) functions is of the primary importance for 
educators and psychologists. People are usually different physically and chemically as a result of being specialized 
to think and do things in different ways. Our frequent use of one part of the brain leads to particular ways of 
thinking and performing things. This idea that right and left brain dominance make different ways of thinking has 
caught the researchers in psychology and education. 
 
          The present study was designed to determine whether or not there is a kind of relationship between brain 
dominancy of human and responding to different types of reading comprehension test items. The obtained results 
revealed a significant relationship between these two. The frequencies of use of 4 brain quadrants in the 4 
considered reading comprehension skills were indicated in Table 2. As it was explained, people with different brain 
dominancy responded differently with regard to the test item type.   
 
          As it is explained, brain is a complex modular mechanism, each part of which is responsible for particular 
functions and in terms of language learning, there are different interrelated areas in the brain. While learning a 
second language, due to the activation of some areas of the brain, sort of development in various aspects are noticed, 
some of which were mentioned in the section above. However, domain of brain is so vast and complex that further 
researches must be done to explore its uncovered functions and ongoing processes. 
 
          This study shows that there is a significant relationship between Human brain dominancy and reading 
comprehension skill. Generally speaking, knowing the fact that people use different brain quadrants as the most 
dominant one helps them select their favorite major and consequently the one in which they could be more 
successful. Moreover, teachers and educational counselors can make benefit of this fact. 
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